HER-2-positive breast cancer: hope beyond trastuzumab.
Therapeutic antibodies have shown great promise as targeted agents in the treatment of patients with cancer. Trastuzumab, a humanized monoclonal antibody targeting human epidermal growth factor receptor-2 (HER-2), is of special importance in breast cancers overexpressing HER-2. Such rationally designed substances bind to cancer cells expressing the targeted antigen and, by various mechanisms, lead to tumor cell degradation. Only one-third of patients, however, initially respond to trastuzumab monotherapy and the majority of initial responders demonstrate disease progression within 1 year of treatment initiation. Therefore, alternative compounds targeting the HER-2 receptor or downstream signaling pathways are of great importance. Lapatinib is a tyrosine kinase inhibitor, blocking tryosine kinase domains of both epidermal growth factor receptor and HER-2. This substance holds promise for the treatment of cancer after trastuzumab failure, and might be active in cerebral metastases. Other strategies in trastuzumab-resistant disease include bispecific antibodies (which bind to HER-2 and Fc receptors, thereby directing immune cells towards the tumor), the combination of antibodies, or targeting tumor vessel growth by blocking vascular endothelial growth factor (VEGF) or VEGF receptors. Heat shock protein 90, a chaperone protein that controls the folding of HER-2, also represents a potential target. Multi-targeted kinase inhibitors such as sunitinib or sortenib are already established in renal cell cancer. These compounds are currently being evaluated in breast cancer and might represent interesting options both in HER-2-positive and -negative disease. In conclusion, trastuzumab remains the gold standard in HER-2-positive breast cancer therapy. However, in trastuzumab-resistant disease, new strategies and compounds are currently under evaluation.